Less-invasive chromosome screening of embryos and embryo assessment by genetic studies of DNA in embryo culture medium.
To perform a preliminary exploration of a new embryo rank in clinical practice by combining the embryo chromosome copy number and mitochondrial copy number analysis of DNA extracted from embryo culture medium and blastocoel fluid. Eighty-three ICSI embryos from day 2 or day 3 were cultured to day 5 or day 6. Thirty-two blastocysts of 3 cc or above were obtained. Culture medium and blastocoel fluid were collected at 24 h before blastocyst formation. The genomic DNA and mitochondrial DNA (mtDNA) from the culture medium combined with blastocoel fluid and the whole blastocyst were amplified and sequenced by MALBAC-NGS. We compared the chromosomal information generated by the new protocol from the culture medium and the information employed by the whole embryo method. A multivariable linear regression was performed to study the impact of the blastocyst morphological score, chromosomal abnormality, embryo mtDNA copy number, and female age on the culture medium mtDNA copy number. (1) The DNA from 31 blastocysts was successfully amplified, and the successful amplification rate was 96.9% (31/32). The success rate of the amplification of genomic DNA extracted from the culture medium was 87.5% (28/32). (2) There were 18 blastocysts in which the less invasive method and the whole embryo method revealed the same results. The consistency rate was 66.7% (18/27). (3) The culture medium mitochondrial DNA copy number (MCN) had a significantly positive correlation with the blastocyst mitochondrial DNA copy number (P = 0.001), female age (P = 0.012), and blastocyst score (P = 0.014), but there was no obvious correlation with blastocyst chromosome (P = 0.138). The preliminary exploration result of the less invasive approach for having an embryo rank was not satisfying, which still awaits further long-term evaluation.